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VEHICLE DOOR 
ttArKftROUND OF T HE INVENTION 

The present invention relates to vehicle doors, in particular to inside handles and 
sill buttons located on the trim panels of vehicle doors, where the inside handles and sill 
buttons are used to operate the vehicle door latch. 

Known vehicle doors, are generally manufactured by welding an inner door panel 
to an outer door panel. This provides the structure of the vehicle door, with the upper 
section of the vehicle door comprising an aperture in which the window glass is housed, 
and the lower section of the vehicle door being used to house additional components such 
as door latches. 

In addition, a trim panel is fixed to the inner door panel for aesthetic purposes. 
The trim panel is used to mount components such as an inside door release handle and a 
sill button. Consequently some form of mechanical connection is required between these 
components and the door latch, which requires various apertures to be created in the inner 
door panel. 

It is notoriously difficult to form a perfect waterproof seal between the outer door 
panel and the window glass, and consequently water running down the window glass can 
penetrate this seal and enter the area between the inner door panel and the outer door 
panel. This is a problem since water can run through the apertures in the inner door panel 
and into the vehicle via the trim panel. 

Hence, in known vehicle doors, some form of water management device, such as 
a plastic membrane is used as a barrier and thus defines a 'wet' area on its outboard side 
and a 'dry' area on its inboard side with the door trim being on the dry side and the 
window glass being on the wet side. This barrier thus prevents water from entering the 
interior of the vehicle through the vehicle door. However, it can be difficult to assembly 
such plastics membranes due to their flexible nature and they can easily be displaced, 
allowing moisture to pass to the 'dry' side of the door. 
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SUMMARY OF THE INVENTION 

[6] An object of the present invention is to provide a vehicle door which includes an 

improved inside handle arrangement thus enabling the inside handle arrangement to be 

sealed relative to a trim panel. 
[7] Another object of the present invention is to provide a vehicle door which 

includes an improved sill button arrangement thus enabling the sill button arrangement to 
be sealed relative to a trim panel. 
[8] Thus, according to the present invention there is provided a vehicle door 

including a manually actuable element, a latch mechanism, the latch mechanism being 
operated by the manually actuable element, and a trim panel, in which means are 
provided to seal the manually actuable element relative to the trim panel. 

BRIEF DESCRIPTION O F THE DRAWINGS 

The invention will now be described, by way of example only, with reference to 
the accompanying drawings in which:- 

Figure 1 is a side view of a rear edge of a vehicle door according to the present 

invention, 

H/[l 1] ftS*™ 2 is^cross section view of the inside door handle arrangement of Figure 1, 

[12] Figured a cross section view of an alternative inside door handle arrangement 

of Figure V 

[13] Figure 4 is a cross section view of an alternative inside door handle arrangement 

of Figure 1, 

[14] Figure 5 is a cross section view of an alternative inside door handle of 

arrangement Figure 1, 

. [15] Figure 6 is a view of a rear edge of a further embodiment of a vehicle door 
according to the present invention, 
\ri6] FigmxJZ i: a view nf a r-nr edge yifW " f a " ip^e^ffl-button arrangement uf 



[9] 
[10] 



2 




Express Mail No. EL 747 232 810 US oSESSi 

[17] Figure 8 is a cross section view of an alternative inside sill button arrangement of 

Figure 6, and 

[18] Figure 9 is a cross section view of a further embodiment of a vehicle door 

according to the present invention. 

DETAILED DESCRIPTION OF THE PREFER RED EMBODIMENT 

[19] With reference to Figure 1 there is shown a vehicle door 10 including an inner 

door panel 27, a trim panel 12, a latch mechanism 14, a manually actuable element, in the 
form of an inside handle arrangement 16, an operating lever 17, a window glass 18, and a 
sill 1 1 of a vehicle 19 (only part of which is shown). 

[20] The operating lever 17 is connected at one end to the inside handle arrangement 

16, and connected at the via a linkage L (shown schematically) to a latch mechanism 14. 

[21] The inner door panel 27 is a one piece pressing and includes a front facing surface 

(not shown), a rear facing surface (not shown), an upper facing surface (not shown), and 
a bottom facing surface 33. 

[22] The vehicle 19 includes a door aperture 28, in which the vehicle door 10 locates. 

The door aperture 28 includes a door seal 29 (only part of which is shown) which forms a 
seal between the vehicle door 10 and the door aperture 28. The door seal 29 acts to 
prevent water entering the vehicle between the door aperture 28 and the vehicle door 10. 

[23] The door seal 29 comprises four sections, a front edge seal (not shown) which 

seals between the front facing surface of the inner door panel 27 and the door aperture 28, 
a rear edge seal(not shown) which seals between the rear facing surface of the inner door 
panel 27 and the door aperture 28, an upper edge seal (not shown) which seals between 
the upper facing surface of the inner door panel 27 and the door aperture 28, and a lower 
edge seal 15 which seals between the bottom facing surface 33 of the door inner panel 27 
and the door aperture 28. The lower edge seal 15 is located on the sill 11. 

[24] A seal S is provided between the door outer skin 13 and the window glass 18. 

Whilst the seal keeps the majority of any rain water out, nevertheless some water can 
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enter the interior of the door i.e. the wet space W. The trim panel 12 defines the barrier 
between the wet space W and the dry space in this case the interior I of a vehicle. 

Note that the trim panel 12, has a periphery 12A which is sealed to the inner door 
panel 27 to prevent water from entering the area between the trim panel 12 and the inner 
door panel 27 from the wet space W. Consequently water cannot enter the interior I of the 
vehicle from the wet space W. 

Alternatively (see Figure 1A) the trim panel 112 is not sealed to the inner door 
panel 127 and water can enter the area between the trim panel and the inner door panel 
from the wet space. Under these circumstances the periphery of the trim panel 190 is 
located outboard of the lower edge seal 115, and thus water between the trim panel and 
the door panel will exit the vehicle outboard of the lower edge seal and cannot enter the 
interior of the vehicle. 

With reference to Figure 2, there is shown the inside handle arrangement 16 of 
Figure 1 and the trim panel 12. The trim panel 12 includes a blind hole 20 and a through 
hole 22. The inside handle arrangement 16 includes an inside handle 32 (shown 
schematically), and a vertical shaft 24. 

The lower section of the vertical shaft 24 locates in the blind hole 20 of the trim 
panel 12. The upper section of the vertical shaft 24 passes through the through hole 22 of 
the trim panel 12. The vertical shaft 24 is free to rotate in the blind hole 20 and in the 
through hole 22. 

The inside handle 32 is rotationally fixed to the vertical shaft 24, the vertical shaft 
24 being rotationally fixed to an operating lever 17. 

An o-ring 30 is located on the vertical shaft 24 in the area of the through hole 22 
of the trim panel 12. The o-ring 30 provides a water tight seal between the trim panel and 
the vertical shaft 24 thus preventing water from entering the interior of the vehicle from 
the wet region via the vertical shaft 24. 

Note in this embodiment that the only possible water entry point is via the vertical 
shaft 24 which transcends the wet space W and the interior I of the vehicle, i.e. where the 
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vertical shaft 24 passes through the through hole 22 of trim panel 12. The position of the 
o-ring 30 thus locally defines the dry/wet barrier. 

[32] With reference to Figure 3, there is shown an alternative inside handle 

arrangement 116 of Figure 1 and trim panel 112. In this embodiment the trim panel 112 
includes an aperture 1 15. The inside handle arrangement 1 16 includes a handle bezel 140, 
the handle bezel 140 locating inside the aperture 115 of the trim panel 1 12. 

[33] The handle bezel 140 includes a blind hole 120 and a through hole 122. The 

inside handle arrangement 116 includes an inside handle 132, and a vertical shaft 124. 

[34] The trim panel 1 1 2 also includes a through hole 1 2 1 which is aligned axially with 

the through hole 122 of the handle bezel 140. 

[35] The lower section of the vertical shaft 124 locates in the blind hole 120 of the 

handle bezel 140. The upper section of the vertical shaft 124 passes through the through 
hole 122 of the handle bezel 140 and the through hole 121 of the trim panel 112. The 
vertical shaft 124 is free to rotate in the blind hole 120 and in the through holes 121 and 
122. 

[36] The inside handle 132 is rotationally fixed to the vertical shaft 124, the vertical 

shaft 124 being rotationally fixed to an operating lever 1 17. 
[37] Note that in this embodiment the features to locate the vertical shaft 124 i.e. the 

through hole and blind hole are situated in the handle bezel, as opposed to the previous 

embodiment where the features to locate the vertical shaft are integrated within the trim 

panel. 

[38] An o-ring 130 is located on the vertical shaft 124 in the area of the through hole 

121 of the trim panel 112. The o-ring 130 provides a water tight seal between the trim 
panel 112 and the vertical shaft 124 thus preventing water from entering the interior of 
the vehicle via the vertical shaft 124. 

[39] However in this embodiment further sealing is required to prevent water entering 

the interior I of the vehicle. In the previous embodiment the only possible water entry 
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point is where the vertical shaft 24 passes through the through hole 22 of trim panel 12. 
In this embodiment the aperture 1 15 in the trim panel 112 requires further sealing. 

Sealing is required between the handle bezel 140 and the edge 115A of aperture 
115 of trim panel 112 in this case a continuous bead B of sealant has been used. The 
vertical shaft 124 is sealed to the trim panel 112 through the use of the o-ring 130, and 
the handle bezel is sealed to the trim panel 1 12 through the use of the sealant. Thus water 
is prevented from entering the interior I of the vehicle via the vertical shaft 124 and via 
the aperture 115. 

With reference to Figure 4, there is shown an alternative inside handle 
arrangement 216 of Figure 1 and a trim panel 212. Components perform the same 
function as handle arrangement 1 16 and are labelled 100 greater. 

However in this embodiment the o-ring 230 is located on the vertical shaft 224 in 
the area of the through hole 222 of the handle bezel 240. 

The o-ring 230 provides a water tight seal between the handle bezel 240 and the 
vertical shaft 224 thus preventing water from entering the interior of the vehicle via the 
vertical shaft 224. 

As the o-ring 230 is located between the handle bezel 240 and the vertical shaft 
224, there is no longer a seal between the trim panel 212 and the vertical shaft 224 as 
provided by the previous embodiment. Hence water can enter the interior I of the vehicle 
via the through hole 221 of the trim panel 212. A suitable sealant bead D is required to 
prevent water passing through the through hole 221 from entering the interior I of the 
vehicle. 

Bead D also acts to prevent water entering via the aperture 215 in the trim panel 
212. Note that in this embodiment, the positioning of bead D eliminates the need for an 
equivalent bead B as shown in Figure 3. 

With reference to Figure 5, there is shown an alternative inside handle 
arrangement 316 of Figure 1 and a trim panel 312. Components perform the same 
function as handle arrangement 216 and are labelled 100 greater. 
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[47] However in this embodiment the o-ring 330 is located on the vertical shaft 324 in 

the area between the through hole 322 of the handle bezel 240 and the through hole 321 
of the trim panel 312. 

[48] Thus, the o-ring 330 provides a water tight seal between the vertical shaft 324 and 

the trim panel 312 and a water tight seal between the vertical shaft 324 and the handle 
bezel 340. In addition the o-ring 330 provides a water tight seal between the handle bezel 
340 and the trim panel 312. 

[49] Bead E is only additional sealing required to seal the handle bezel 340 to the trim 

panel 312. 

[50] Apart from the fact that this embodiment requires the minimum additional sealant, 

the position of the o-ring between the handle bezel and the trim panel could be 
advantageous towards ease of assembly and potential replacement of the o-ring. 

[51] With reference to Figure 6 there is shown a vehicle door 410 including an inner 

door panel 427 a trim panel 412, a latch mechanism 414, a manually actuable element, in 
the form of a sill button arrangement 416, a window glass 418, and a sill 11 of a vehicle 
19. 

[52] The sill 11, and the vehicle 19 have the same features as described in the 

embodiment of Figure 1. 

[53] Note that the trim panel 412, has a periphery 412A which is sealed to the inner 

door panel 427 to prevent water from entering the area between the trim panel 412 and 
the inner door panel 427 from the wet space W. Consequently water cannot enter the 
interior I of the vehicle from the wet space W. 

[54] Alternatively the trim panel is not sealed to the inner door panel and water can 

enter the area between the trim panel and the inner door panel from the wet space. Under 
these circumstances the periphery of the trim panel is located outboard of the lower edge 
seal, and thus water between the trim panel and the door panel will exit the vehicle 
outboard of the lower edge seal and cannot enter the interior of the vehicle. 
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The sill button arrangement includes an operating rod 417 which is connected at 
one end to the sill button 432, and connected at the opposite end to a latch mechanism 
414. 

The trim panel 412 defines the barrier between the wet space W and the dry 
space, in this case the interior I of a vehicle. 

With reference to Figure 7, there is shown the sill button arrangement 416 of 
Figure 6 and the trim panel 412. The trim panel 412 includes a through hole 422. The sill 
button arrangement 416 includes a sill button 432, and operating rod 417. The operating 
rod 417 passes through the through hole 422 of the trim panel 412. 

An o-ring 430 is located on the operating rod 417 in the area of the through hole 
422 of the trim panel 412. The o-ring 430 provides a water tight seal between the trim 
panel and the operating rod 417 thus preventing water and moisture from entering the 
interior of the vehicle via the hole 422. 

Note in this embodiment that the only possible water entry point is via the vertical 
shaft 424 which transcends the wet space W and the interior I of the vehicle, i.e. where 
the vertical shaft 424 passes through the through hole 422 of trim panel 412. The position 
of the o-ring 30 thus prevents water entering the interior I of the vehicle from the wet 
space W. 

With reference to Figure 8, there is shown an alternative sill button arrangement 
516 of Figure 6 and a trim panel 512. In this embodiment the trim panel 512 includes an 
aperture 515. The inside handle arrangement 516 includes a bezel 540, the bezel 540 
locating inside the aperture 5 1 5 of the trim panel 512. 

The bezel 540 includes a through hole 522. The sill button arrangement 516 
includes an sill button 532, and an operating rod 517. 

An o-ring 530 is located on the operating rod 517 in the area of the through hole 
522 of the bezel 540. The o-ring 530 provides a water tight seal between the bezel 540 
and the operating rod 517 thus preventing water from entering the interior of the vehicle 
via the operating rod 522. 



8 



t 



Express Mail No. EL 747 232 810 US 

r 00MRA0564 

[63] However in this embodiment further sealing is required to prevent water entering 

the interior I of the vehicle. In the previous embodiment the only possible water entry 
point is where the vertical shaft 424 passes through the through hole 422 of trim panel 
412. In this embodiment the aperture 515 in the trim panel 512 requires further sealing. 

[64] Sealing is required between the bezel 540 and the trim panel 512 and is provided 

in the form of o-ring G. The operating rod 517 is sealed to the trim panel 512 through 
the use of the o-ring 530, and the bezel 540 is sealed to the trim panel 512 through the use 
of o-ring G. Thus water is prevented from entering the interior I of the vehicle via the 
hole 522 and via the aperture 515. 

[65] With reference to Figure 9, there is shown an alternative inside handle 

arrangement 616 and a trim panel 612. 

[66] The trim panel 612 includes an aperture 615. The trim panel has an inside surface 

625. 

[67] The inside handle arrangement 616 includes a subassembly 618, the subassembly 

618 being located in the aperture 615. 

[68] The subassembly 618 includes a handle bezel 640, a manually actuable element in 

the form of an inside handle 632, a vertical shaft 624, an o-ring 630 and an operating 
lever 617. The inside handle 632 is rotationally fixed to the vertical shaft 624, the vertical 
shaft 624 being rotationally fixed to the operating lever 617. 

[69] The handle bezel 640 has a bezel surface 627. The bezel surface 627 is 

substantially flush with the inside surface 625 of the trim panel 612. Note that in other 
embodiments the bezel surface could sit proud of the inside surface of the trim panel. 

[70] The handle bezel 640 includes a blind hole 620 and a through hole 622. 

[71] The lower section of the vertical shaft 624 locates in the blind hole 620 of the 

handle bezel 640. The upper section of the vertical shaft 624 passes through the through 
hole 622 of the handle bezel 640. The vertical shaft 624 is free to rotate in blind holes 
620 and 622. 
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[72] The handle bezel 640 includes an o-ring 630 located on the vertical shaft 624 in 

the area of the through hole 622, providing a water tight seal between the handle bezel 

640 and the vertical shaft 624. 
[73] It can be seen that the vertical shaft 624 does not penetrate through the trim panel 

612 and thus does not require sealing against the trim panel 612. 
[74] A suitable sealant bead H is applied between the subassembly 618 and the trim 

panel 612, thus preventing water from passing through aperture 615 and entering the 

interior I of the vehicle. 

[75] It can be seen in this embodiment that since the vertical shaft 624 does not 

penetrate through the trim panel 612 the subassembly 618 can be supplied and assembled 
into the trim panel 612 as a complete assembly. 

[76] The subassembly 618 is secured to the trim panel 612 by a suitable fixing means 

(not shown) such as a clip. 

[77] Alternatively the fixing means may be a screw which passes through the bezel 

640 and into the trim panel 612. In this case the screw and the trim panel 612 would need 
to be sealed relative to each other since the screw would penetrate into the wet zone. It 
would be possible for the screw to engage in a blind hole of the trim panel 612 and thus 
eliminate the need for sealing between the screw and the trim panel 612. 

[78] It would also be possible to secure the subassembly 618 to the trim panel 612 by 

use of a suitable adhesive which could also act as a sealant. 

[79] It will also be appreciated that advantageously the subassembly 618 can be 

assembled independently, and this allows door manufacturers to buy in pre assembled 
subassemblies. The subassembly is then mounted on the trim panel with a suitable sealant 
applied between the subassembly and the trim panel. 

[80] In further embodiments the subassembly need not be mounted on the trim panel. 

The subassembly could be mounted on a portion of the door, such as an inner panel 
pressing or a window regulator frame carrier. With the subassembly mounted on said 
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portion of the door, a suitable sealant is applied between the subassembly and the trim 
panel when the trim panel is fixed to the door. 

Note that the o-rings 30, 130, 230, 330, 430, 530 and 630 can remain stationary 
relative to the trim panel/bezel (with the shaft/operating rod moving relative to them) or 
they could remain stationary relative to the shaft/operating rod (and hence move relative 
to the trim paneVbezel). In further embodiments alternative forms of seals could be used. 

The foregoing description is only exemplary of the principles of the invention. 
Many modifications and variations of the present invention are possible in light of the 
above teachings. The preferred embodiments of this invention have been disclosed, 
however, so that one of ordinary skill in the art would recognize that certain 
modifications would come within the scope of this invention. It is, therefore, to be 
understood that within the scope of the appended claims, the invention may be practiced 
otherwise than as specially described. For that reason the following claims should be 
studied to determine the true scope and content of this invention. 
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